CrHAPTER 14.
TRRIGATION AN D IRRIGATED CROPS.

Introdnction.—This chapter contains, in condensed
form, the principal data regarding irrigation derived
from the Thirteenth Decennial Census, taken in the
year 1910. °

An amendment to the Thirteenth Census act, ap-
proved February 25, 1910, contained the following
clause relating to irrigation:

Inquiries shall also be made as to the location and character of
irrigation enterprises, quantity of land irrigated in the arid region
of the United States and-in each state and county in that section
under state and Federal laws; the price at which these lands, includ-
ing water rights, are obtainable; the character and value of crops
produced on irrigated lands, the amount of water used per acre for
gaid irrigation and whether it was obtainable from national, state,
or private works; the location of the various projects and methods
of construction, with facts as to their physical condition; the amount
of capital invested in such irrigation works.

As the Office of Experiment Stations of the United
States Department of Agriculture employs a corps of
state irrigation agents, an arrangement was made by
which these state irrigation agents cooperated in the
supervision in their respective states of the work of the
special agents of the Bureau of the Census in collecting
statistics of irrigation.

The information called for by this law which could
be supplied by farm operators was obtained on sup-
plemental schedules by the regular census enumerators
as a part of the agricultural census. The remaining
data, which were supplied by the owners or officials of
irrigation enterprises, were obtained on special sched-
ules by the special agents. The data relating to crops
presented here were taken from the supplemental sched-
ules filled out by the agricultural enumerators. With
the exception of the statistics as to the number of
farms irtigated, which were obtained as explained on
the following page, all the other data presented here
were taken from the special schedules.

The law relating to the special irrigation census,
quoted above, provided that the inquiry should cover
the ““arid region of the United States.” For the pur-
poses of this report the ‘‘arid region” has been held
to include all sections of the United States where
irrigation is generally practiced in the growing of farm
crops. As dsfined in this way, the ““arid region” in-
cludes the western parts of the tier of states formed by

the Dakotas, Nebraska, Kansas, Oklahoma, and Texas,
and all of the states between these and the Pacific
Ocean. In partsof this great territory there is abund-
ant rainfall; but in each of the states comprised in it
there are considerable sections, and in some very
extensive areas, where farming is largely dependent
upon irrigation.

The special inquiry was also extended to the rice
growing districts of Louisiana, Texas, and Arkansas,
but the rice district has been treated separately in this
report, (See p. 431.)

In accordance with the law, the enterprises have
been classified primarily according to their legal
status—that is, according to the state or Federal laws
by virtue of which they were created, or according to
other features of their legal and economiec form. The
types of enterprises distinguished are as follows:

United States Reclamation Service enterprises, established under
the Federal law of June 17, 1902, providing for the constroction of
irrigation works with the receipts from the sale of public lands,

United States Indian Service enterprises, established under va-
rious acts of Congress providing for the construction by that service
of works for the irrigation of land in Indian reservations,

Carey Act enterprises, established under the Federal lnw of Au-
gust 18, 1894, granting to each of the states in the arid region 1,000,000
acres of land on condition that the state provide frr its irrigation,
and under amendmenta to that law granting additional aress to
Idaho and Wyoming.

Yrrigation districts, which are public corporations established
under state laws and empowered to issue bonds and levy and
collect taxes for the purchase or construction of irrigation works,

Cooperative enterprises, which are controlled by the water users
combined in some organized form of cooperation under state laws.
The most common form of organization is the stock company, the
stock of which i3 owned by the water users. In Arizona and New
Mexico many of the cooperative enterprises mre operated under
laws regulating “community " ditchea,

Individual and parinership enterprises, which belong to indi-
vidual farmers, or to groups of farmers associsted without formal
organization. It iz not always posible to distinguish between
partnership and cooperative enterprises; but aa the difference is
slight this is unimportant.

Commereial enterprises, incorporated or otherwise, which supply
water for compensation to parties who own no interest in the works.
Persons obtaining water fram such enterprises ave nsually required
to pay for the right to receive water and to pay, in addition, annual
charges based in some instances on the acreage irrigated and in others
on the quantity of water received,
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THE ARID REGION AS A WHOLE.

Summary.—Table 1 summarizes the principal data
“For the arid region as a whole asreturned at the census
.of 1910, and includes corresponding data for the
preceding census as far as available. Unless otherwise
indicated the figures relate to the year in which the
census was taken. In the reports of the censuses of
1900and 1890 datarelating to irrigation on Indian reser-
vations were excluded from the totals for the arid region,
but for the later census they are included. Since the
acreage which was irrigated on Indian reservations n
1909 was only 172,912, or 1.3 per cent of the total
‘acreage reported as irrigated, it has not been deemed
advisable to eliminate the figures for Indian reserva-
tions in making comparisons between the different
_censuses. 'The general agricultural statistics given in
-the table for purposes of comparison cover the entire
.areas of the states included in the arid region, as
sdefined on the preceding pago, although in some of
the states the territory which requires no irrigation
vastly exceeds the irrigated territory.

The number of farms irrigated is the number of
farms on which irrigation is practiced, regardless of the
extent of such irrigation, and is equivalent to the term
¢‘mumber of irrigators’’ used in previous census reports.
The number given for 1909 is made up of the number
reported on the supplemental agricultural schedules by

the regular enumerators, together with an estimate £
the number of farms served by enterprises which we(rJ
reported by special agents but not by the regular enu?
merators. Thereports of thespecial agents stated on]
the acreage supplied by such enterprises, and the num)i
ber of farms was estimated on the basis of the average
acreage irrigated per farm, as shown by the supple-
mental schedules.

The acreage irrigated in 1909 is that reported by the
special agents from information secured from owners
or officials of irrigation enterprises or, in some in-
stances, from public records. This acreage is probably
in some meagure an overstatement. There is a naturs]
tendency for the oflicials of irrigation enterprises to
report as irrigated the entire areas of farms of which
only a part is irrigated. TFurthermore, some farms re-
ceive water from more than one enterprise, and may be
reported as irrigated by each, which results in duplica-
tion. It is believed, however, that the acreage given is
within 10 per cent of the correct figure. In addition
to information as to the acreage irrigated in 1909 data

| were collected as to the acreage the enterprises were

capable of supplying with water in 1910 and the total
acreage which enterprises completed or under way in
1910 were designed to supply ultimately (designated :
as “‘acreage included in projects’’). ‘

Tablo 1 CENSUS 07— INCREASE.
1910 1900 Amount. Per cent
Number of farms .. oo ol ahn R 1, 440, 822 1,095, 675 345, 147 3L5
Approximate land areal. ... ..o acres. .| 1,161, 385, 600 1,161,385,600 |......c.cceaaaiifiniian.
CLand infarms? . oueeoae i i acres. 388, 606, 991 348, 780, 221 39, 826, 770 114
Tmproved land in farma® ... eweeees acres. . 173, 438, 967 119, 709, 592 53, 724, 365 44.9
Number of farms rrigated. ....ooooiiiiai e 2158, 718 3107, 489 s51, 224 47.7
ACTEAZE HTIGATEC 1 e e e e e samononemnzzeemanannnnn 213, 738, 485 37, 518, 527 6,219,058 | 8.7,
Acreage onterprises were capable of imigating 19, 334, 697 QI PP UL PP
Acreage included in projects. ... occeiii i maiiiiaiaaes 81,111, 142 £ Y (R A
Number of enLerprifes. .. ..veevrermrarnnaar o zeans 54, 700 ) T TR SRP RSPy
Total length of ditehes. ............oooviiiiennnnns miles. . 125, 591 () e
Length of main ditches.........ooviviviianean miles. . 87, 529 0 T [P P PP
Length of lateral ditches................ooovnns miles. . 38, 062 ) T PPN FRTPRPPTD
Number of TOHOL VOIS e & e cemmceee e ennemsraaenensmnananan 6, 812 L3 T P PR
Capacity of reservoirs........................acre-feet. . 12, 581, 129 6 I PP PP SRS
Number of flowing wells...ooee i oie e iaaenas 5, 070 g‘) .........................
Number of pumped wells.........ooiiioiiions ereean 14, 558 L T OO FRS LR
Number of pumping plants.......cooceimiinienorzenmanns 13, 906 L T P
Capacity of power plants..................horsepower 243, 435 0 D [T PR PR PPRETRE,
Acreage irrigated with pumped water............o.ioonon 2 477, 625 G TR PR S
Acreage Drrigated from flowing wells...o..ooonooiiiinnos 2 144, 400 () e
Cost of irrigation enterprises.............. i oei....| $807, 866,369 5 %06, 062, 275 $240, 904, 004 | 359.8
AVErage COBE POL ACTE. «uannrramenea v s ie e e ana s amcaaos 6 815,92 7 $8. 91 ;) WS PO
Average costof operation and maintenance, peracye.......-- Z§1.07 8§0. 38 $0.69 | 18L6
1 Figures rolate to entlre areas of states in the arid reglon, the 2 Tn 1909, 3Tn 1899, 4 Not roported.

figares for 1900 inclnding Indian Territory.

6 Cost of systems operated in 1899, ‘

The number of farms on which irrigation was prac-
ticed, for purposes other than rice growing, in 1909
in the states of the arid region was 158,713, or 11 per
cent of the total number of farms in the same states.

7 Based on acreage Irvigated in 1800,

8 Bagad on cost to July 1, 1910, and acreage enterprises wera capable of irrigating in 1910S

8 Figures not comparable, (See explanation 1t xt.

While the total number of farms in this region, 1o~
cluding the entire area of states in which irrigation.
is practiced in the western part, increased 81.5 per.
cent between 1000 and 1910, the number of farms on
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which irrigation was practiced increased 47.7 per cent:
between 1899 and 1909, the irrigated farms forming a
larger percentage of all farms in 1909 than in 1899.
The acreage reported asirrigated in 1909 was 13,738,485,
which constitutes 1.2 per cent of the total land area
of the same states, 3.5 per cent of the total land in
farms, and 7.9 per cent of the improved land in farms.
There was an increase of 82.7 per cent in such acreage
between 1899 and 1909, a rate of increase much higher
than that in the number of farms irrigated, the average
irrigated acreage per farm being greater for 1909 than
for 1899.

The acreage to which enterprises were ready to
supply water in 1910 was 19,334,697, or 5,596,212
acres in excess of the acreage irrigated in 1909, while
the acreage included in all projects in 1910, whether
completed or in process of development, was
31,111,142, or 17,372,657 acres greater than the acre-
age reported as irrigated in 1909.

The total length of ditches used for irrigation in 1910
was 125,591 miles. There were 6,812 reservoirs hav-
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ing a combined capacity of 12,581,129 acre-feet, or
nearly 1 acre-foot of reservoir capacity for each acre
irrigated from any source in 1909. The number of
punping plants reported was 13,906 and the acreage
supplied by them 477,625.

The total cost of irrigation enterprises to July 1,
1910, was $307,866,369, or $15.92 per acre of the land
which these enterprises were capable of supplying with
water in 1910. The increases in the items relating to
cost are the most conspicuous shown. The total cost
of irrigation enterprises increased between 1900 and
1910 by 359.8 per cent, and the average cost per
acre covered increased also, although much less in
degree. (As to the comparability of the figures for
this item, however, see the discussion of this subject
following Table 12.) The average cost of operation
and maintenance per acre of land irrigated for the
year 1909 shows also a large increase—181.6 per cent—
over the cost shown for 1899. It is believed, how-
ever, that the cost shown for 1899 is not properly
comparable with that for 1909.

FARMS AND ACREAGE IRRIGATED.

Number of farms irrigated.—Table 2 gives, by states,
the number of farms irrigated in 1909, 1899, and 1889,
together with the decennial rates of increase.

Table 2 FARMS IRRIGATED.
Increase.!
BTATE.
1909 1899 1889 1899-1909 1889-1899
Number. | Per eent. | Per cent,
Total ......... 158,713 | 107,489 b4,136 51,224 47.7 98.6
2,081 1,075 1,860 62.4 177.3
25,611 13,732 13,741 53.7 86.5
17,613 | ' 9,659 8,244 46.8 82.3
8,087 4,323 7,452 82.9 107.9
929 519 77 8.3 79.0
8,043 | 3,706 927 mws] 1o
1,932 214 - —4,1 802.8
1,006 | 1,167 26,2 3.3
7,884 3,085 4,911 62.3 155.6
gl T B Gl @
Oklahoma e.evunnns 137 124 f.......... NI PO
6, 869 4,636 3,150 2,033 43.9 47.2
500 606 189 ~~106 —17.5 220. 6
4,150 1,252 623 2,808 231.5 101.0
10708 17,924 9,74 1,785 10.0 24,3
7,664 3,286 1,046 4,378 133.2 214.1
6,297 3,721 1,917 2,576 69.2 94.1

I ) S A
t Exclusive of farms irrigated for rice growing.

The total number of farms on which irrigation was
practiced in 1909 was 158,713. California contained
the largest number of such farms, having about one-
fourth (24.8 per cent) of the total number, and Colo-
rado the next largest number, nearly one-sixth (16.3
percent) of the total, while Utahranked third in thisre-
speot, with about one-eighth (12.4 percent) of the total.

The percentage of increase between 1889 and 1899
in the number of farms irrigated was more then. double
that during the succeeding decade, but the absolute

increases during the two decades were approximately
equal. Nebraska showed the largest percentage of
increase during the former period and Texas during
the latter period, but in neither state is the actual
number of irrigated farms large. In Nebrasks and
South Dakota there were decreases between 1899 and
1909. The largest absolute increase in both decades
was in California. In the period 1899 to 1609 the next
largest increase was in Colorado, and in the period 1889
to 1899 in Utah.

Acreage irrigated.—Table 3 gives, by states, the
acreage irrigated in the arid region in 1909, 1899, and
1889, respectively, with the percentage of inerease in
each decade.

Table 3 ACREAGE IRBIGATRD,
Inereqse,

HFTATE. 1683~

1909 1899 1889 16691509 1599

Far Fer

Amotmt. { comy. | opmt.
87! 1570
726 18L7
B3| 44D
TRE| B
1.5 WLI
87| 135
o 3 nal a3 luidn
148, 508 11,744 7.4 T3 a4
Nevada o T | Gories| muad| umess| 2l 1w
New Mexioo. ... w7 | tosime| Tenmas g 2735 ) 1265|122
Jorth Dakota....] 10,2181 4,872 45 5,976 1 110.31 9048
Dinbomal a2 1Em| B0 -
Orezon. ...orneen s 1o | s | lfreadl wrme) RLTlHs2
Souih Dakota....|  6,48] 43,67, 15,717 W5TE | e8] 1770
: as2] w21l 1mam| sl 1965
Ttanoo o | meas | goln| B 1343
Washinglon oyl AT 2EOTI] BLT] NS
Wyomin OB TR | 2mETe || ETnt| RLE| LR

i

1 Exclusive of land irrigated for riee growing.
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The total acreage reported as irrigated in 1909 was
13,738,485, an increase of 6,219,958 acres, or 82.7 per
cent, as compared with 1899. The increase in the
preceding decade was 3,887,146 acres, or 107 per cent.

In total acreage irrigated California ranked first in
1889, Colorado second, and Montana third. In both
1899 and 1909 Colorado reported the largest irrigated
acreage, while California and Montana were second
and third, respectively. Idaho followed closely in
1909. TFrom 1899 to 1909 California showed the
largest absolute increase, followed by Colorado, Idaho,
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and Montana in the order named. In percentage of
increase for this decade, however, Texas ranked firgt
Washington second, Idaho third, and New Mexico’
fourth.

Acreage irrigated in 1909, acreage enterprises were
capable of irrigating in 1910, and acreage included i
_projects.—In Table 4 data as to the acreage irrigateq
in 1909, the acreage enterprises were capable of irri-
gating in 1910, and the acreage included in projects
are presented, with classification according to the type
of enterprise.

Tableo 4 ALL CLASSFS OF ENTERPRISES. U. 8. RECLAMATION SERVICE. U. & INDIAN SERVICE. CAREY ACT ENTERPRISES,
Acrsgs sorage Acmago A
STATE. enier- prises | Aereage prises | Acreage " prises
Acreage rises Acreage . || Acreage Acreage 20 1 Acrenge | Prises | Acrenge
: irrigated Rvore inchaded irrigated cn?v)eagsle incl{lllded irrigated c;vggle mc]fllld“d irrigut%d were | included
in 1009. capoble | in projects. || im 1608, Y , in 1900, : in 1g09, | capable in
of irrigating of irri- | projects. of irrl- | projects. of irri- | projects,
in 1010 gating gating gating
M in 1910, in 1910, in 1010,

Total.. oo ciiianniianne, 13,738,485 19,334,697 31,111,142 305,646 | 786,190 | 1,973,016 | 172,012 } 370,576 | 879,088 | 288,553 | 1,089,677 2,573,874

Arlzong. . o i, . 320,051 387, 6565 044, 090 138,304 | 164,500 870,000 19,386 20,974 30,017 |..
Colifornip..conieuinnn..s 2, 664,104 3,019,378 B,400, 360 400 1,200 14,200 3,400 3,490 3,800 §..
Colorado . . cooemeiaana. 2,792,032 3,980, 166 5,917,457 16, 600 30,000 193,000 1,020 2,020 20,020
Idaho.iweceiinimnienanns 1,430,848 2,388,089 3,549,573 47,500 | 113,000 295, 000 3,420 21, 540 51,540 1 102,418
Kansas...ocoocimmviiaione. 37,479 139,995 161,300 6,958 |.veenvnnn. B
Montana 1,679,084 2,205,156 3,515,602 14,077 85,245 113,744 67,417 | 114,340 | 440,940
Nebraska 255,950 429,225 680,133 30, 536 (6, 241 107,520 30 300 €00
Nevada... 701,833 840,962 1,232,142 30, 000 90,185 216,185 2,597 3,381 18,000 |..
New Mexic 461,718 644,970 1,102,207 13, 898 21,467 30,207 24,007 24,743 37,455
gﬁll't}l Dakota 10,248 2}‘, gé; 33, égg 1,610 12,000 B g P,

AHOMA. cciirmrneannn i 2] S | R R o P O ] 1 Ty Pty Oy,
Oregon.......- 68(51 129 8301 520 2,527: 208 22,000 45,319 186,000 429 430 879 24,750 65, 500 643,264
South Dakota y 128,481 201,628 5_1 613 47,508 101,967 50 50 L ) PPN
55 R 164,283 340, 641 % T 113« | s O O JE e B B s e
Utak.. .. 900,410 | 1,250,246 | 1,947,625 [looeiiniiiiirinnrindeernseiees 11,620} 86,600 | 106,000 5,600 "20,000°| " 45,000
Washington. . 334,378 470,614 817,032 55, 600 74, 500 143,006 35,000 50,000 1 100,000 ... ... ieiaeiii i,
Wyoming..voewerenniaaaanaaanos 1,138,302 1,639, 510 2,224,208 12,905 34,869 167,880 4,270 48, 699 03, 067 86,252 205,974 426,472

IRRIGATION DISTRICTS. COOPERATIVE INTERPRISES, | | INPIVIDUAL AND BAWINERSIIE COMMERCIAL ENTERFRISES,
Acreage Acreage Acreage Acreago
STATE enlter- A . en}::r- A : en;rmg eniterg A
- prises crenge prises crenge risea prises creage
lﬁ“gg& were | incladed ﬁ}ﬁraﬁﬁ were | included f&rcir(ﬂgil Xvero l"“'f‘l’ﬁ%?l lﬁr‘irgﬁg were | included
tn a00. | capable in T 5ach. | capable in 5008 capable | MCUCRC 1T Eeie. | eapable in
© 1 ol irri- | projects. | ofimri- | projects, | Y- of irrj. |0 Projecis. | of irrt- | projects.
gating gating atin, : gating
i
in 1910, in 1910, in 19010, in 1910,

Total ueivnuiiiiinannannns 528,642 | 800,451 (1,581,465 | 4,048,539 | 6,101,577 | 8,830,197 | 6,257,387 | 7,686,110 | 10,163,545 | 1, 451,806 | 2,424,118 5,119,977
Arlzona........ 101,025 | 120,550 | 360,030 6L,100 81,422 | 175,834 80 200 | 1,600
Californla 173,793 { 204,108 | 600, 361 779,020 984,670 | 1,388,435 061,136 { 1,131,951 | 1,512,511 748,265 | 1,204,060 1,065,063
Colorado 115,304 | 207,670 | 487,870 | 1,273,141 | 1,870,447 | 2,436,307 | 1,226,026 | 1,581,041 | 2,089,533 150,457 292,103 681,687
Idnho.. 140,930 | 177,900 | 320,790 628,102 782,603 093,746 403, 600 483, 046 0706, 508 44,872 67,352 104,322
XKansas. 27,372 135,200 144,200 3,154 4,795 0,423
MOntanNB. ceveeeessncarmnnananas 412 6,040 8, (40 333,926 373,022 518,200 | . 1, lﬂi L0060 | 1,495,513 | 1,982,220
Nebragka......... 70,448 77,228 91,076 78,606 108,260 240,009 45,227 04,472 86, 30
B3 o RO I B R LT TE L 78,066 88, 255 128,260 681,406 649, 841 844,128
NOW MOXIE0 oo m v ooevms o vomonseomvmmemena|ommoloi 16,400°| 51,911 | 866327 | 482,054 | 14dlo12 | 185,283 | 205,171
North Dakotn .. o ocevvinireinare]iemaiaenfiaiiraciiianinina]ivemenarasaliiiivoacandioiiasasn. 8,638 9,821 13, 603
Oklahoma........ O e s 2,000 3,000 3,500 2,388 3,397 , 028
Oregon........... 149,985 169,944 309, (32 410,078 454,074 619,980
SOUELL DB .+ oo oowoososso e enessemafenemmnes|ocerannnn- 13,6 18,243 | 22687 37,084 55,820 69,971

4,188 | 75,011 | 146,708 49,657 05,280 | 104,044 | 73,440 | 200,344 502,50

Uhalh ... ﬁgz,%gg 788 285 1,%?9,35(1) 222, 448 2§n,2m 373, 502 gg,'g{ 13;’8?2 %ﬁé”é}’s
ashington . .- ' . 5,41 95, 645 117,145 192,310 G 5 U '

Wyoming ..... 27,0807 116,817 | 105,476 | 180,804 812,823 | 1,034)137 | 1,158,378 | 87,085 | 183,305 106,97

1 Exclusive of land irrigated for rice growing.

The enterprises were reported in 1910 as capable of
irrigating 19,334,697 acres, which is 5,596,212 ,acres in
excess of the acreage actually irrigated in 1909. This
excess shows the extent to which the irrigated area can
be enlarged without the construction of additional
works. It does not, however, represent land avail-
able for settlement in the latter year, as much of

the land that was under ditch in 1910 bub not irri-.

gated in 1909 was already taken up, being in farms
not completely under cultivation. The excess acreage
lies principally in Colorado, Idaho, California, Montana,
and Wyoming, these states ranking in the order named
in this respect. , .
The acreage included in projects which were either
completed or under way July 1, 1910, as reported by

the various enterprises—a31,111,142—was 17,372,657
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.acres greater than the acreage irrigated in 1909. The
figure would indicate the amount by which the irri-
gated acreage may be extended upon the completion
of existing enterprises, were it not probable that the
owners of these enterprises in some cases have over-
estimated what they can accomplish. It is certain,
however, that much additional land will later be
provided with a water supply by works that were in
process of construction in 1910. The amount of ex-
cess of the acreage included in projects over that irri-
gated in 1909 is also greatest in the states named in
the preceding paragraph and in Oregon.

Table 5 shows by percentages the relative impor-
tance of the several classes of enterprises as judged by
acreage.

Table 5 PER CENT OF TOTAL FOB ARID
REGION.
Acres,
CLASS OF ENTE:.B,PRISE. Acresge enberprgl:as Acreae
irrigated were " inelnded
inigoy. |GApablecly — in
irrigating | projects.
in1910,
All ClasBe8 . .. .iaeaiiciiiiienaciaanen 100.0 100.0 100.0
U. 8. Reclamation Service......... 2.9 4.1 6.3
U. B. Indian Bervice. ......coveiiiiiannaas 1.3 1.9 2,8
Carey Act enterprises. 2.1 5.6 8.3
Irrigation districts. . . 3.8 4,1 5.1
Cooperative enterprises. 33.8 32.0 28.4
Individual and partnerst 45.5 30.6 32.6
Commercial enterprises 10.6 12,5 16.5

Nearly one-half (45.5 per cent) of the acreage irri-
gated in 1909 was served by individual and partnership
enterprises, and about one-third (33.8 per cent) by
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cooperative enterprises, which are controlled by the
water users. Irrigation districts, which served 3.8
per cent, are also controlled by the water users. Thus
about 83 per cent of the acreage irrigated in 1909
received a water supply from works controlled by the
water users. United States Reclamation Service and
Carey Act enterprises, which irrigated 2.9 per cent
and 2.1 per cent, respectively, of this total acresge,
are to be turned over to the water users when the
rights are paid for, and many of the commercial enter-
prises are operating under a similar arrangement.

Acreage irrigated, classified by source of water
supply.—In Table 6 the acreage irrigated in the arid
region in 1909 is classified according to the source of
the water supply. Where a supply is received from
more than one source, the land is classified under the
source from which the principal supply is derived.
In the aggregate considerable areas are supplied with
water from more than one source. Thus, in California,
large areas receive water both by gravity diversion from
streams and by pumping from wells, while in Texas
some of the newer canals on the Rio Grande receive
water by gravity when the river is high and by pump-
ing when the river is low. In both instances most of
this land is classed with the acreage that received
water by gravity from streams. The only reservoirs
which are treated as independent sources of supply
arc those filled by collecting storm water or {rom
watercourses which are ordinarily dry. When reser-
voirs are filled from streams or wells, the primary
source is considered the source of supply.

Table 6 ACREAGE IRRIGATED IV 1608,
Supplied from-— g
- Total
STATE: Total Bireams. Wells. Lakes. ﬁfﬁz‘éﬁd
' Reser- " pumped -
R : By By oits. Be i By HBpriogs. | “water,
’ By gravity. pumping Flowing. purmping. gravity. | pumping.
TPORAL - emenernareermeeneaaasanennasnsnnanans 13,738,485 || 12,763,797 | 157,775 | 148,400 | 307,496 | 98,183 | 58,984 | 12,354 | 135,18
051 300,067 7,711 1,489 8,006 487 50 lonsn 3,631
2, ?5622: Wil 2,mETsT| 20085 | e8| eS| 16410 ] 15,8 | 2,57 3,118
2,792,032 || 2,745,035 | 13,248 5171 G| 18,000 479 634 £
Ta30,848 || 1,383,718 | 18,855 1,172 05 732 4,878 | 1,E5| 19,67
37,479 35, 460 2 2 1,958 3 AN S a7 I
9 1,624,656 7,963 207 5] 22,614 3,617 5| 17087 |
1’3@518853 ' 954,105 TS . 13 01 TR N ve| i
701,833 881, 200 163 15) 27 13 B 541 |
461,718 897,050 1,53 48,877 5,952 1,77 82 [oeenn. . 6181 |
e1al ... . 1 LB oo | rnaes ) ||
12::%;2 Pev L AN -y
; 3,555 655 5 97 0,758 h
Oregon__....... 686,129 643, 281 ) G o P
South Dakota.. 83,248 47,122 1,448 8 5 o )} —
75,498 | 59,196 3,710 8,132 8,20 3,008 5,1
R wra | egsm| Zme| 4 wml o E T sz 2
iington.... 1,341 9,085 3 37 g; 4,4 B
%Vf‘;%%‘i%.‘?‘g"““" ......................... 1,133130@ 1,??2,234 1,543 b4 rs 14,361 5008 L1

1 Exclusive of land irrigatead for rica growing.

More than nine-tenths (92.9 per cent) of the acreage
irrigated in 1909 was supplied with water by gravity
diversion from streams, and, including cases where
water was pumped, streams constituted the source of
supply for 94.1 per cent of the total acreage irrigated.
Wells supplied the next largest acreage, 3.3 per cent of
the total, about one-third of this acreage being watered

by flowing wells. Springs furnished the supply for 1.4
per cent of the total acreage irrigated, and reservoirs
and lakes each for less than 1 per cent. Of the total
acreage irrigated from wells, Culifornia contained 77.6
per cent, and New Mexico 12.1 per cent. In}hca case
of the other sources of supply the acreage irrigated
was more generally distributed among the states.
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IRRIGATION WORKS.

Number of enterprises and aumber and length of Wells.—Table 9 shows the number and capacity §f

ditches,—Table 7 shows the number of irrigation | flowing and pumped wells used for irrigation in 1910,

enterprises, and the number and length of main and | The capacities reported are estimates made by the
lateral ditches, respectively, reported in 1910. It | owners, and are often not very accurate, as few well
should be borne in mind that some lateral ditches | owners have facilities for measuring the discharge of
are much larger than some main ditches, and that | wells. In the case of pumped wells many of the state.

the distinction is more or less arbitrary. ments of capacity are based on the estimated pump
capacity, the capacity of the wells themselves never
Table 7 DIECHES, having been tested.
Num-
STATE. Er%e?:f Number. Length (miles). Table 9 WELLS,
prises. —_—
Main, | Lat- Main Lat- . :
Total. I jitenes,| erals. | TP || gitches. | erals. STATE. Tlowing. Pumped,
Capacity [P ——
Total......... 54,700 || BL,837 || 45,720 | 36,117 || 125,601 || 87,520 | 88,062 Num- | (gallons | Num- ‘ig%.’;}g‘g
. or, er ber,
Arlzona, .. go1| a3l 2597 1,72 870 mikuto). g miute)
California. 8,600 | 6,143 || 21,120 || 12620 | s,500 .
81405 | 5,812 || 22,570 || 17,564 | 5,008 —
3,200 | 3,359 12,759 7,662 5,007 Total....oconmiriniiiiniinnnnnn 5,070 | 1,345,508 | 14,558 5,428,1%
- 0 30 316 274 -8 I a1t 0,05 ol e
MODEANE. o eaeennann 6,673 | 8,307 || 18,034 | 12,000 | 5,04 | Californin . 477,363 1 10,724 | 4,118,575
Nebrasks. .. 7 s 420 | o3|l 2728 || 1asa| 1,260 | Colorado - 31 41,980 121 59,564
Nevads...-cueenene o4 | Ta3l |l 3351|1938 |. 1,213 | Idaho. - 7,200 24 2,8%
New Mexico 2,101 1,280 | 5,84 || 4,664 | 1100 | Konsas.. 80 939 73,3
41 48 196 52 74 MonbanA . e v et naicr i ccunranen 22,185 10 %3
L8R 8]0 s B T
S B TR %8| 352 | Now Moxico. . .. S 000208 |  463|  1a0ly
636 616 1,603 041 790 North Dakota. . c.ovoveeieieieninriviafeenesacmefonnvaanan, 1 15
: 2,495 | 1,357 || 7709 || 5,887 | 1,822 | OKIBROMA..........eiii 85 1,791
Washingion 2,780 | 1,600 1,180 3,802 || 2,504 1,208 | Oregon...... 51 8,035 82 0,58
WyOMIAg....uuer| 8,577 || 7,033 || 5,508 | 2,340 || 13,231 || 10,083 | 2,208 | South Dakot 42 14,382 4 %
A3 T 122 36,939 1,412 121,631
1 Exclusive of enterprises supplylng water for the irrigation of rice. gg&iﬁ{%};: - 1, 125 %g;égé 1%:‘3’ 6(4);%
. B (47404 4 - S P X i
Reservoirs.—Table 8 gives, by states, the number omng 5
and capacity of reservoirs used for irrigation in 1910. 1 Exclustve of wells supplying water for the irrigation of rice.
The acre-foot, used to express capacity, is the quantity Pumping plants.—Table 10 gives the number of

of water required to cover 1 acre to the depth of 1foot, | pumping plants used for irrigation in 1910, with the
or 43,560 cubic feet. Most of these reservoirs are | capacities of power plants and pumps. The capacities
filled from streams during flood season and in the | gre given as reported by the owners, and in most cases
winter, the stored water being used in the late sum- | yepresent the rated eapacities claimed by the manu-
mer on land which receives its earlier supply by | facturers of the apparatus, which are probably in ex-

_ gravity diversion fl")m. streams. Some, howeve.r, store | gess of the capacities obtained in use under ordinary
storm water flowing in drainage channels which are | f41d conditions. !

ordinarily dry.

‘Table 10 PUMPING PLANTS.
Table 8 RESERVOIRS, Capacity | Capacity
STATE. of power | of pumps
STATE, Capaclt Number, (}},‘unts (gallons
orse-~ er
Nurcber. (acre—feeg'). power). mlguw).
T 1) 8,812 12,581,120 Total..oceeniunrinnrnns P 183,908 243,435 | 9,047,508
ATIZOD - e e v v e nes e v emecee st aasancnenaesmnsnnmmnnnnn 402 1,349,038 | Arizong........ 429 37,258 851,873
Coliforniti. ... ..+ . 1,588 '743,280 | California 0,207 18,13] & 3798@?
Colorado.ssuevennns . . 1,084 2,646,503 | Colorado 206 7,909 ol
TABN0. e eeanmeaennns . .. 243 1,742,303 | Idaho. 58 7,085 rzg'm
KONSOS e ae aveenamaman- . . 42 31,024 | Konsas........ 0608 1,617 )
Montana 827 580,261 | Montanf............. g 126 3,611 281,199
Nobraska L 32? 08 | Nebrugka........ ' s u) K2
avada. , 05 ovada........ )
New Mexico 522 454,162 NOW MBEICO. mivacnarnareennsannnennsnnt . M3 14,226 216,855
NOPEH DAKOMbe - eeeemraeessnessecennasannnnionennn 2 132,187 | North Dalota. 4 2,088 18318
OklahOMB. e e eenenns . 11 22 | Oklahoma. 68 107 85
OTEEON. vennennernnns o 1,024,266 | Oregon.....- 220 3,005 e
South Dakota..... .. 314 216,205 | South Dakob 8 63 g
55,259
Toxas! 288 72,060 | TOXAS Lunurnerennenennacasenaanranneanraeans 1,784 20,015 | 1,455
Utal.... 480 588,317 | Utah...... 01100 o auz|
Washington.. .. - . 156 121,548 | Washington 301 13,84 ey
WOIIIOE s o ve e memmmveannrnsennedesnnnorssecsannnonn 414 2,550,837 | WYOIMIRE.ceeeeeriiiinnrmer v iaenaanaaae 34 705 d

1 Bxelusivo of reservolrs supplying water for the irrigation of rice. 1 Bxclusive of plants supplying water for the irrigation of rice.
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COST.

‘Tablef 11 gives, by states, the total cost of irrigation
senterprises in the arid region as reported at the Elev-
enth, Twelfth, and Thirteenth Censuses, and also the

estimated final cost of enterprises which were either
completed or under way on July 1, 1910, the date of
the census of irrigation of 1910.

/Table 11 e T R P
COST OF IRRIGATION ENTERPRISES,
! Increase.
STATE, 1910
1599 1889 1899-19101 18891899
Estimated final | ~_.. i
oSt Cost to July L. 4 Amount. | Per eent. | Per cent,
“ i
TPORBY. - e e $424,281,186 |  $307,866, 369 1 .
............ 281, 868, 966,962,275 | T$29.611.060 3240004008 &  850.8 126.1
24,828, 669 17,677, 966 4,438,359 485,000 | 12,299,614 1 2963 4.5
4,302,344 72,550,030 19,185,610 | 13,005,000 | 5L99, 400 ZTR.4 el
70,443,230 85, 630, 413 11,758,703 6,308,000 | o7 7ML BSLT 816
1365, 563 1, 365, 563 b L0, ¥ -
365, 5365, 528,755 ) 1 OO
32,382,077 2,970,958 4,683,073 1,623,000 0.5 1.5
amal wma em G Y
y 103, y fily 3o 337, 7 22,
11,840, 091 g, 154,897 4,165,312 512, 600 12608 R
s mem|  em| o temoemmbo
Oregon 30,218,619 12,760, 214 e 456,006 10,915, 443 1y
; 2 0,916,443 . 392.1 123
South Dakota, 800, 556 3,043, 140 " 94, 747 @ 2,758,988  9EET ......... :
8,613,533 7,346,708 705, 608 ) 6,641,100 1 B4LZ .. .......
18 Tis 14,028, 717 5,805,302 2,780,000 B163,415 | 199.2 EEI)
’ 3291 85 16,219, 149 1,525,260 197,000 14,625,780 | 93.3 6743
20, 425,890 17, 700, 950 3,673, 165 1,258,000 | B KIS | 845.5| 2.2
: !

1 Tncrease computed on the basis of the cost to July 1, 1610,

2 Tncludes $273,000 for Kansas, Nebraska, North Dakoia, South Dakota, and Texas, which are not shown ssparately in the report of the cenais of 1800, these five states

)beIn.g S%roup%g f1111:1der thet desi tllon of “subhumid region.?’

4 E%c?ruiive ﬁm’fﬁn@&agﬁfpﬁﬁm water for the irrigation of rice.

The cost of irrigation enterprises up to July 1, 1910,
as reported at the Thirteenth Census, includes the cost
of construction, the cost of acquiring rights, and any
added costs incident to construction, such as the
purchase of land for rights of way, the building of
structures for use in operation and maintenance, and
engineering and legal expenses. For all of the larger

_enterprises the cost is that given by the owners, but
it is probable that in many cases this is estimated
rather than taken from actusl accounts. For some of
the smaller enterprises the cost was estimated by the
special agents of the Census Bureau, and in the case
of some schedules received by mail the cost has been
estimated in the bureau on the basis of the average
.cost per acre for other enterprises of the same class in
the same vicinity. Many of the smaller ditches were
built s number of years ago by their owners without
the expenditure of much, if any, money, and many of
these have since changed hands. In such cases the
‘cost given by the present owners is only a rough esti-
mate. The data as to cost reported for 1899 and 1889
.are probably somewhat less accurate than those for
1910. The figure for cost given in the Twelfth Census
report is designated as the “cost of construction of
systems operated in 1899.” The figure for cost at the
Eleventh Census is an estimate consisting of the sum
of the amounts obtained by multiplying the acreage
irrigated by the average first cost per acre of obtaining
water, or of water rights, as given by the irrigators.
Although not specifically stated in the reports for the

previous censuses, it is probable that the figures there
given include the same items represented in the figure
for cost in 1910.

The total cost of irrigation enterprises up to July 1,
1910, was reported as $307,366,369, which represents
an increase of $240,904,094, or 359.8 per cent over
the cost reported at the census of 1900. In no state
in the arid region was the increase in cost for this
period less than 100 per cent, the highest percentage
of increase -being in North Dakota and the lowest in
Oklahoma. With respect to absolute increase Cali-
fornia ranked first, Colorado second, Idaho third, and
Montana fourth. The year 1910 was in the midst of
a period of great activity in the construction of irriga-
tion works, and on July 1, 1910, a large number of
works were incomplete. The “estimated final cost”
reported, $424,281,186, is the sum of the cost up to
July 1 and the estimated cost of completing these
unfinished works.

Average cost per acre—Table 12 gives the average
cost of irrigation enterprises per acre. The averages
for 1880 and 1899 are, with one exception, for the acre-
age actually irrigated in the respective years. These
averages are probably considerably higher than if they
had been caleulated on the basis of the acreage the en-
terprises were capable of irrigating. At the Thirteenth
Census the average cost per acre has been computed by
dividing the cost to July 1, 1910, by the acreage which
enterprises were capable of irrigating in 1910. Aver-

ages based on the acreage irrigated in 1909 and the cost
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to July 1, 1910, are, however, also presented as a rough
basis for comparison with the averages for the pre-
vious censuses. In addition, averages based on the
estimated final cost of enterprises and the acreage
which their owners expect finally to be able to supply
with water are given. These latter averages would
represent most accurately the true cost of providing
works to supply water for irrigation, were it not for a
more or less general tendency to underestimate cost
and overestimate the acreage it will be possible to
serve.

Table 12 AVERAGE COST OF IRRIGATION ENTERPRISES PER ACRE.
1910
Basetdton Based
STATE. cost to ased on
8 July 1, Bcuossffltgn estimated
1610, and July 1 final cost 1899 . 1889
scroage | 110 T la and
onter- acrenge | .2CT08H0
rises were| 4 o at%d included
capableor | TR in
irrigating * | projects.
in 1910,

Total.......ccneeeen. $15.92 $22.41 313.64 $8.01 $8.15
Arlzoma.................. 45,60 55,23 26.30 23,94 7.07
California...... 20.05 27.24 15,37 13.27 12,96
Colorado....... 14.19 20. 20 12,92 7.30 7.15
Idaho......... 17.15 28,64 16.47 13.70 4.74
Kansas..o.ceeeeanaacann. 9.75 30. 44 8.47 22. 43 (?)
Montana. . 10. 42 13,68 9.21 4,02 "4
Nobraslka,. 18.17 30.47 13.05 8.82 *
Nevada. .. .- 7.99 9.58 0.89 3.05 7.58
New Mexico....ocoevuen.. 14.19 19,83 10.56 20. 43 5.58
North Dakota............ 38.17 81.62 21,91 3,40 O]
Oklahoma..... 7.38 10.76 5.53 15 PO,
Qregon,....... 15.36 18. 60 15,562 4,75 4.64
Bouth Dakots. 23.09 « 48,11 18.85 0,52 (O]
Texasd........ 21,57 44,72 11,43 17.23 2
Utah........ . 11,22 14,04 9,16 9,32 0.55
Washington......eeeeonen 34,47 48.51 27.32 §12.08 4,03
Wyoming...coovvveraanen 10,80 15.62 9,18 6. 6 3.62

1 Based on acreage under ditch in 1899, L
2 TMgures for Kansas, Nebraska, North Dakota, South Dakota, and Texas are
not shown separately in the report: of the census of 1890, these fivo siates being
rouped under the designation of *subhumid reglon.”” The average for the sub-
umid region was $4.07.
3 Txclusive of land irrigated for rice growing,

The average cost per acre based on the acreage irri-
gated in 1909 was $22.41; that based on the acreage
enterprises were capable of irrigating in 1910 was
$15.92;" and that based on ‘the estimated total cost
and the acreage included in projects was $13.64.

Between 1889 and 1899 there was no marked increase
in the average cost of irrigation enterprises per acre of
land irrigated, but in 1910 the average cost per acre was
very much higher. The chief reason for this is the
fact that, naturally, irrigation enterprises were first
undertaken where water could be most easily secured
and engineering difficulties were least serious. The
enterprises undertaken during more recent years have
been of necessity on a much larger scale than those built
formerly, and, in most cases, of a better and more per-
manent type of construction. Indeed, much of the
cost incurred between 1899 and 1910 was for the im-
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provement of existing works, especially by the addition
of reservoirs, which did not provide water for new
lands, but rather provided a sbetter supply for land
already irrigated. ‘

Average cost per acre, by type of enterprise.—Table
13 gives the average cost of irrigation enterprises per
acre in 1910, computed in the three ways just shown
for each class of enterprises. ’

Tablo 13 AVERAGE COST OF IRRIGATION
ENTERPRISES PER ACRE,
B%Sf d;ymi' Based
cost to Ju on
CLASS OF ENTERPRISE. 1, 1910, an cg‘esteg_ﬁ’;} t}?gianlmted
rtaiar” 13010 | and st
were capa- | A¢reage | ame -
i irpi. | Irrigated | cluded
bie of irri in 1900,
gating in 8 in
1910, Dprojects,
ALl 61ABEBE. . o eie it irreriaanan $15.92 22, 41
U. 8. Reclamation Service..... . 67.52 §34. 17 'ié:?i
U. 8, Indian Service........... 12,78 27.83 13.33
Carey Act enterprises.......... 30,63 115.30 2L.75
Irrigation districts............. 27,37 41,44 20,33
Cooperative enterprises. voeeeeeenenann.. 12,89 17,19 10.07
Individual and partnership enterprises . 7.09 8.09 5,22
Commereial enterprises. ......ooivviiinnnn... 24,08 41.71 18,79

The highest average cost per acre on each basis is
shown for the United States Reclamation Service en-
terprises, and the next highest in each case for Carey
Act enterprises. Irrigation districts ranked third
and commercial enterprises fourth, except in one
case where the order is reversed. These four classes
comprise the large enterprises which are now en-
gaged in developing new lands, and most of their
work is of recent date. The works built by indi-
viduals or cooperative enterprises, which are smaller
and were for the most part built at an earlier period,
naturally utilized the sources from which water could
be most readily diverted and transported to the land
to be irrigated. The larger works of recent date servd
land farther from the streams and involve better, more
expensive, and more permanent construction, and as &
result the average cost per acre is higher than that for
the small works. .

Average cost per acre, by size groups.—The average
cost of irrigation works per acre for enterprises classi-
fied by size is shown in Table 14. The classification
is based on the acreage intended ultimately to be
irrigated.

It will be noted that in general the cost per acre
irrigated increases with the size of enterprises, This
condition is due at least in a considerable measure t0
the fact already noted that most of the larger enter-
prises, which are mainly of recent date, have had to
seek water more difficult to obtain than that secured
by the smaller enterprises, and that they represent &
better type of work.
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ble 14
Ta ) ENTERFRISES CONTAINING—
Total.
Less g(x;n 25,000 | 25,000 to 50,000 | 50,000 to 75,000 1 75,000 to 100,000 100,000 scres
es, acres. BLTES. acres. and over,
Number of enterPrises . « .o v e eenioan i e "
A ated tn 1000 24,700 54,548 M 2 16 en
gated iIn 1009 ........... rexmreseracans 13,738, 4 E Y
ol proj 81,111,142 20,632, 614 2,400, 1,623,548 1,30, 247 5 ?QJQ
COSt'i' TJuly 1, 1910 |
o SI010. e $307, 866, 369 $175,308,120 1 823,411,977 a4 7 ;
i ! 281 186 ' 68, 41,0 £19,524, 778 814, 420, &2 75, 20
Estimated fnal.. L1111 Se20281165 | SMT0m12 | S lshman| Smesravd| S0 s dsl | Sii%00
Average cost per acre based on:
Acreage irrigated in 1909 and cost to July 1, 2010, ..ol $22.41 $15. 28 7,
Aclreggl%enterprlses were capable of irrigating in 1810 and cost to July : $28. 14 84781 &4.60 60.18
A e 1 proects wad sstfmated it oest sl B wal  0F 56 g o
J b ¥ 3 . & 5, &

Operation and maintenance.—Table 15 gives the :

o er acre for th i thta. | Table 1s REPORTED COAT OF OF !
average c_ St. P L C T t © (?Pera-tlon and 1_1131111?3 Acreageirri- | ERATION 46D MAINTE: :
nance of irrigation enterprises in 1909. The inquiry §”""’%‘?p 1509 | WANCE 1N 108, ]
LR o e s ¥ enterprises
as to this item was not extended to individual and STATE, for which ‘
. . . oozt of opers- Average
partnership enterprises, for the reason that farmers tion sod per spre
: 4 . X maintenance | Amount. fr which
owning their own ditches usually clean and repair them was reported. eoin wag
. . . . T TR ted.
at odd times without keeping any record of the time
or money expended. In the case of some enterprises TOtAl et 6,370,885 | $6,826,433 |  §LO7
of other classes, no reports were received. The sta- | A0 20,429 214 358 0.9
i & . California.. 1,368,247 2,19, 431 134
tistics for cost of operation reported at the two previous | folorado... e LALEO ) Lo 6t
censuses, for various reasons, are not fairly comparable s N s 54,565 L8
with those for 1909, and consequently are not shown | Montana.. 304 507 243, 602 0.5
’ Nebrasks.. 1 mom 297,5% 109
in the table. Now st Ad | s 1%
. . New Mexdeo...... I \ 2
For the arid region as a whole, the average cost of ‘ ’ L3
. : . « . North Dakotte.eervamsrivsreeaaesceeonnns 1,819 45,718 2.0
operation and maintenance per acre irrigated was $1.07. Oklahoms.... 28 1om | 0.8l
The abnormal cost shown for North Dakota ($28.40) | South Dakots.. ot Sy os
relates almost entirely to a single large project which Texaal....... 1 weem 258, 270 3,25
N N 7 g | 7
supplied water in 1909 to only a small part of the | Wasingion.: Tl e AR 30
acreage which it is designed to serve. The lowest R .87 kit T
average 18 for Oklahoma ($0.51 per acre). 1 Exclusive of enterprises supplying water for ibe irrigation of rice.
CROPS.
The returns of crops grown on irrigated land, which ~
“ Table 16 CROPS IREIGATED I 1908,
were made by the regular enumerators of population
and agriculture, are somewhat incomplete, for the STATE, Vakia.
reason that, owing to the late date at which the pro- Acreage.

Total | AveTaEe

visions of law regarding the irrigation census were | per aire.

passed, the enumerators could not be as carefully
instructed regarding the special irrigation schedules as
regarding the regular agricultural schedules. On
many of the schedules the agricultural enumerators
reported land as irrigated but failed to return sepa-
rately the crops grown on such land. The total acre-

age of crops reported as raised on irrigated land 5,705,922 | 2450
formed 52.7 per cent of the total acreage irrigated in | North Dskott....ooooerrroosoeoees . 327 wast 118

$181, 617,326 $25.68

4,718, 100 2754
82,067, 017 42, 50
80,478, 994 .32

21,48
» 025 215
14,535,980 159

1,973,880 459
5,839.475 15.00

. . s oa oo dahileaa | Oreeon....... . 208,611 7,450, 25 2.3 ‘
1909; and “'rhl}e pa,.rt of the remainder was doubtless | Oregon......... o e n
in pasture, it is evident that part was in crops not | . ., | esms 4o
reported as grown under irrigation and a part was | Db - gmlgss:g Twes| s
probably in crops not harvested. Although the totals | Wyoming..oomerrmmsesssmrassssenanee s TR 1A
are thus incomplete, the returns are sufficiently accu- T Exctosive of e,

rate to afford reliable averages of yields and yalues and
to show the relative importance of the various crops. i
Table 16 gives, by states, the total acreage and total | an average value per acre of $25.08. )
The highest average value per acre for crops raised

value of crops reported as irrigated in 1909, with the ¢ ; ;
average valu% P ex}) acre. & ’ on irrigated land is that for Washington, $49.82, which

The table shows for all crops reported as irrigated
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is followed by that for Texas, $45.43 (exclusive of
rice), and that for California, $43.50. Wyoming
showed the lowest average value per acre, $12.61. As
is to be expected, the average value per acre is highest
in the states with large areas of fruits, vegetables, and
other specialized crops raised by means of irrigation,
while in those where forage crops and grains predomi-
nate the average is lower. Fruit crops comprised
about 12 per cent of the total acreage of irrigated crops
in Washington in 1909 and about 21 per cent of the
total in California, and vegcetables and other special
crops about 21 per cent of the total acreage of irri-
gated crops in Texas, exclusive of rice. In Wyoming,
on the other hand, more than 82 per cent of the total
acreage of irrigated crops in 1909 was in wild grass,
and irrigated fruit crops were insignificant.

Table 17 shows the reported acreage and value of
each important irrigated erop in the arid region as
a whole, with the percentage of the total represented
by each.

Table L7 CROPS IRRIGATED IN 1009,
Acreage. Valie,
CROP.
Per Per
Amomnt. | cent of Amount, |cent of
total. total,

Total roported .cvveenvrnnecnnn. 7,241,561 100.0 || $181,617,396 100.0
Alfalfa......o.o...... .. 2,216,028 30.6 50, 850, 533 28.0
Wild, sult, or prairie g 1, 5380, 660 21,1 11,734,258 8.5
L RPN 739; 632 10.2 14,065, 424 .7
Wheat 548,173 7.6 12,826,982 7.1
Barley.._............ - 240,117 3.8 4,399, 445 2.4
Orehard Iruits and grapes.....ceeae.. 236, 385 3.3 18,245,182 0.0
Other tame or cultivated grasses..... 216,701 3.0 2,571,297 1.4
Graing enb greeNa ..o easceneananas 200, 363 2,9 2,092,570 1.6
Timolhy aloue. ... 202,817 2.8 3,211, 651 1.8
Sugar beets.,.... 183, 467 2.5 10,511,467 5.8
Timothy and clove 183,308 2.5 3,071,935 L7
Potatoes.... 168,014 2.3 10,085, 692 5.6
Y . . 133,673 1.8 , 423, 507 1.3
“ropivnl and subiropien] fruits ... 99, 431 1.4 15,344, 375 8.4
lother.. .o iiiimiiiiiiaaaenaas 330,183 4.6 19,203,078 10.8

In acreage alfalfa ranked first, with 30.6 per cent
of the total reported; ‘“wild, salt, or prairie grasses’’
second, with 21.1 per cent; and oats third, with 10.2 per
cent. Forage crops, taken together, occupied about 63
per cent of the total reported acreage, cereals about 23
per cent, sugar beets 2.5 per cent, potatoes 2.3 per
cent, fruit crops about 5 per cent, and the crops such
as vegetables, root forage, cotton, buckwheat, and

" others (grouped under the head ‘“all other”) 4.6 per
cendt,

In value also alfalfa was most important, represent-
ing 28 per cent of the total amount reported; but
orchard fruits and grapes ranked second in this
respect among the crops shown separately and trop-
ical fruits third, notwithstanding the relatively small
acreages in these crops.

Average yields per acre.—Table 18 shows for each
of the leading crops grown on irrigated land the aver-
age yield per acre in comparison with the average
yield of the same crop on unirrigated land in the
United States as a whole. Yields for fruit crops are
not given because of the large variety of units in which
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these yields were expressed and because the general
agricultural schedules do not show the acreage in these
crops.

Table 18 EXCESS OF AvER.
AVERAGE YIELD AGE YmIp oy
PER ACRE. IRRIGATED LAND'
OVER THATON UN.
IRRIGATED LAND.!'
CROP. o T
Oon n unir-
trrigated | MiEaied
an lond, 4 o .
arld’ | gotire §7 mount, | Per cent:
i nite
TeElon. | giates.
Cerenls:
g bushels. . 3.7 25,9 —2,2 -y
hushels. . 36,8 28,5 8.3 20.1
bushels. . 2.6 15.3 10.3 87,3
bushels..| 201 223 6.8 0.5
Hay and forage:

Halft. . euonnn.. tons.. 2.04 2.14 0.80 87,4
Timothy alone. . Jlons.. 1.73 1,22 0.61 4.8
Timothy and clover mixed...... tons.. 1.82 1,20 0.56 M.4
Qthertame or cultivated grasses?. tons. . 1, §4 1.05 0.48 45.7
‘Wild, salt, or prairie gragses...... tons. . 1. 06 1.07 -—0,01 ~0,9
Grains cib L3513 ) VAR tons.. 1.40 1.23 0.23 18,7

Suudry crops: .
Potatoes bushels..| 153.0 103.8 49.8 48.0
Sugar bests. 11,89 9.73 2.18 22,2

1 A minus sign (~) indicates that the yield on irrigated land isless than thaton
unirrigated land. i A
¢ Includes millet or Hungarian grags,

For each of the crops presented in the table except |

corn and ‘‘wild, salt, or prairie grasses,” the average
yield on irrigated land exceeds that on unirrigated
land, the percentages of excess ranging from 18.7 for

grains cut green to 67.3 per cent for wheat. As cli-’

matic conditions in the arid region ave not favorable
to corn, it is not grown to a large extent there. In
the case of ‘‘wild, salt, or prairie grasses” the average
yields on irrigated and unirrigated land are practicelly
oqual. A large part of the unirrigated wild grass
is cut on river bottom lands where the soil is likely to
be wet, even without irrigation, and consequently a
difference in favor of irrigated land is not to be
expected. :

A combined average for all the crops listed in Table
18, each being given a weight corresponding to its
acreage, shows an excess yield of 28.6 per cent for the
crops grown on irrigated land over those grown on

unirrigated land. It is, of course, obvious that this .

difference in no way represents the advantage of irriga-
tion over nonirrigation. In some sections where rain-
fall is plentiful irrigation would add little to the yield,
but in arid sections often little or-nothing can be raised
without irrigation, ‘

Average values per acre.—The average values per
acre of the leading irrigated crops reported for the
arid region are shown«n Table 19 in comparison with
averages for the same crops grown on unirrigated land
for the United States as a whole, so far as acreage
figures are available for these.

Among crops grown on irrigated land in 1909,
tropical fruits led in average value per acre by a wide
margin, orchard fruits and grapes ranking second.
Potatoes followed the fruit crops, with an average

value of $60.03, and sugar beets were next of the
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crops shown separately, the average value being
$57.29 per acre. Alfalfa, the most important irrigated
erop, had an average value per acre of $22.94. Incom-
paring the average values per acre for different crops
it should be borne in mind that the crops with higher
average values often require more expensive methods
of cultivation than those with lower average values.
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further indication that the crop reports of the census
of irrigation for 1910 are incomplete. Because of this
incompleteness, the crop figures of the two censuses
are not compared directly, but in Table 20 the per-
centage which the acreage in cach irrigated ¢rop formed
of the total acreage reported in such crops is shown for
the two censuses.

Table 19 EXCESS OF AVER-
AGE VALUE FGR

AVERAGE VALUE IRRIGATED LAND

PER ACRE. OVER THAT FOR
UNIRRIGATED
LAND.
CROT.
On unir-
‘ iOnte 4 ri]gatésd.
rrigs; a1
l;mdg! oidl entirs || Amount, Percent.
region. | United
States,

Propical and subtropical fruits .._.._....

31;»4. 2| ®

Orchard fruits and grapes................ 7.18 (63 TN | P EOUs
60.03 1 844.66 $15.37 3.4

57,29 51,90 5.39 10.4

23.40 14.75 8.65 58.6

22.94 16.97 5.97 35.2

19.00 11,64 7.36 83.2

.- 18.32 11,81 6,51 55.1

GO cevncoonancnn et 18.13 14,62 3.51 24.0
Pimothy and clover mixed.............. 16,76 13.13 3.63 27.6
Timothy alone.....coocamnaenae - 15.84 12,78 3.08 24,1
Grains cub green . c..cveraans 14.29 14.26 0.03 0.2
Other tame or cultivated grasses . 11.70 10.35 1,35 13.0
Wild, salt, or prairie grasses..... .- 7.67 5.08 2.61 51.6
Allother. o oo e 58.43 B e

1 Acreage not reported. 2 Ineludes millet or Hungarian grass.
3 Comparable figure not available.

Each of the crops shown in the table for which
comparisons are made had a higher average value
per acre for irrigated land than is shown for the
same crop grown on unirrigated land for the United
States. The excess in favor of the products raised
on irrigated land, for the crops included in the com-
parison, ranged from 10.4 per cent for sugar beets
to 63.2 per cent for oats. The average excess for irri-
gated crops for the crops for which comparative figures
are given in the table, based on the total acreages and
total values, is about 43 per cent. It should be noted
that the comparison just made does not include the
crops with the highest average values per acre, such
as fruits and vegetables.

Comparison with preceding census.—According to
the reports of the Twelfth Census the total acreage
of irrigated crops in the arid and semiarid states -was
5,932,557, while the acreage of such crops reported at
the present census of drrigation was 7,241,561, which
represents an increase ofs22.1 per cent. The fact that
this increase is much smaller than the increase in the
acreage reported as irrigated (82.7 per cent) is 2

Table 20 ACREAGE OF IRRBIGATED CROPR,

|
1909 184y
g 1 e
. Per
Acrenge. | cent ol
ey

| total

CBOP.

. Prr
Avrenge, | comy of
| ototal,

et g £

Grains cut green. ...

e I A

H

4

Sugar beets. ... 2
Potatoes_.... 3
> 5
9,431 5

............ 6,054 i

AN other. .o G4, B39 2.7

1 Inctudes millet or Tumgarisn graes,

From Table 20 it appears that at both censuses
alfalfa was the leading crop grown under irrigation,
but that it occupied a considerably larger proportion of
the total acreage reported for irrigated crops in 1909
than in 1899. The crop next in importance in re-
spect to acreage in both years was “wrild, salt, or
prairie grasses,” which likewise comprised a larger per-
centage of the'total in 1909 than in 1899. Oats was
third in acreage in 1909, followed by wheat, while in
1809 wheat ranked third snd oats fourth.  Oats
covered a much larger percentage of the total acreage
of irrigated crops in 1909 than in 1899 and wheat a
much smaller percentage in the later than in the
earlier year.

The most notable relative increase was for sugar
beets, the growing of this crop in the irrigated region
being largely a development of the last decade. Pota-
toes also showed s marked increase in relative im-
portance. Tropical and subtropieal fruits occupied
about the same place in the two censuses. From a
comparison of Table 20 with Table 19, it will be seen
that, with the exception of “wild, salt, or prairie
grasses,” the irrigated crops which are increasing in
acreage most rapidly are all among the crops with
relatively high values per acre.

IRRIGATION FOR RICE GROWING.

As previously stated, the special inquiry into iI:I'i—
gation for rice growing was confined to the rice
growing districts of Louisiana, Texas, and Arkansas.
The data collected, except those relating to crops, are
summarized in Table 21. ]

The number of farms reporting irrigation for rice
growing and the acreage irrigated, as reported at the

census of 1910, cover the year 1909, while all other
data for that census relate to the year 1910. The
reports of the agricultural census of 1910 show that
95.5 per cent of the entire acreage of rice harvested in
1909 was in the three states included in the special
irrigation inquiry, and that in all the other states
a marked decrease occurred between 1899 and 1909




432

in the acreage in rice. The figures given in the table
for the census of 1910 represent, therefore, in a fairly
adequate measure, the extent of irrigation for rice
growing in the United States.

The acreage reported on the special irrigation sched-
ules as irrigated for rice growing in 1909 is greater than
the total acreage of rice reported in that year on the
agricultural schedules for the territory covered. This
difference is due principally to the fact that the irriga-
tion schedules show the total acreage watered, while
the agricultural schedules show only the acreage
harvested. A considerable acreage planted in rice in
1909 was not harvested because of poor stand, short-
ago of water, and damage by storms.

"Table 21 Total for
specified 1 Louislana.| Texas. A;Kgn—
states. ‘
Number of {farms roporting irrigation
for rice growing. ... ..o eiavinen- 4,010 2,690 1,088 232
Acreage irrigated for rice growing. ... 694, 800 380, 200 286,847 27,783
Acrenge enterprises were capable of
irrigating in 1010, . ...ovnnveiians 950,706 553,220 360,350 47,138
Acreage ineluded in projects........ 1,134,322 581, 965 499,474 52,883
Number of enterprises............... 2,158 1,237 611 310
Total length of ditches........ miles.. 2,339 1,168 1,040 131
Length of main ditches. . miles.. 1,308 729 638 131
Length of lateral ditches. .miles. . 041) 439, [0 I,
Reservoirs:
JAEE B 17) 144 104 21 19
Capacity....... . ..acre-fect. . 21,795 19,482} . 2,310 3
Flowing wells:
3 umbﬁr e ceee 8(1) ........... 8% .........
apacity.. gals. permin..{ = 80[l..cciaweed 0 B0leceein...
Pumpod wells
131310723 848 41 500 307
Capaclty.....evunn gals, per min. . 802, 653 88,320 445,405 208,820
Pumping plants
F1017107:) RPN 1,897 1,007 575 316
Capacity of power plants, horse- :
POWOL ez emanronrnnraonnnan seen 118, 045 57, 426 48,1701 12,440
Capacity of pumps. gais. permin..| 9,407,055 ©5,004,173| 3,907,380 436,402
Cost of irrigation enterprises to July ]
R $13,587,630]1 $6,850,166] $6,140,630) $587,834
Average cost peracrel........... $14,29 $12.40 $17.53)  §12.47
Estimated final cost of existing en-
L3 o) 4 U0 $13,667,639|| $6, 014,166 $6,140,630| $612,834
verage cost per acre?........... $12.05 $11.88] $12,20) $§11.59

1 Based on acreage enterprises were capable of irrigating in 1010,
2 Based on acreage included in projects.

The total acreage irrigated for rice growing in the

three states in 1909 was 694,800, of which 54.7 per cent
was in Louisiana, 41.3 per cent in Texas, and 4 per cent
in Arkansas. The enterprises which were completed
or under way in 1910 were reported as capable of irri-
gating 950,706 acres in that year and of serving ulti-
mately a total of 1,134,322 acres.

The total cost of irrigation enterprises to July 1,
" 1910, was $13,587,639, or an average of $14.29 per acre
for the land to which they were capable of supplying
waterin 1910. Upon the basis of the acreage irrigated
in 1909, the average cost per acre was $19.56. The
estimated total cost of enterprises completed or under
way in 1910 was $13,667,639, or $12.05 per acre for the
land included in these enterprises. From these figures
it appears that the works for supplying water for rice
irrigation which were under construction in 1910 were
relatively insignificant. :

In the report on irrigation for the Twelfth Census n
information relating to the irrigation of rice in Arkan-
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sas is given, because the rice growing industry in thet
state was insignificant in 1900. .

In Table 22 comparisons are made for Louisiang
ind Texas for the few items that were reported af
both censuses. The figures for the Twelfth Cepgyg
relate to the year 1899.

Table 22 LOUISIANA. TEXAS,
T ——
Census of— o
ensus o I’m; Census of:
cen
Per
Sronse entof
1010 1900 w1910 1000 |increase,
Farms reporting irriga-
tion for rice growing . . 2, 890) 4,531 —40.6 1,088 @
Acreage irrigated....... 380,200| 201,085 88.5) 286,847 8,700 3,197.1
Tinterprises ...number.. 1,237 696) 107.0 611 (3) e
Length of main ditehes, [ (| |t 7 e
(miles). . ... eaeerens 729) 38061 88,9 &3y @ .
Cost of irrigationenter- | ¢y | | 1 Trreter
f555 K1) SO 50, 859, 160682, 520,310) 171, 2{80, 140, 639]¢$322, 0000 1,807.0
Average cost per hadly
ACLB. e ernacnvrnnn 6$12,40) 312,54 (7) $17.53) 8301 (n

1 A minus sign (~) denotes decrease,

2 Per cent not caleulnted whon hase is less than 100,

3 Mot reported.

4 Estimated.
i ; Bl%sl%d on cost to July 1, 1010, and acreage enterprises were capable of {rrigat.
ng in . . A

8 Baged on cost of systems operated in 1809, and acreage irrigated in that year,

7 Figures not comparable. ($ep explanation in text.)

In Louisiana considerable increases have taken
place since the census of 1900 in all the items shown
in the table except number of farms. The large de-
crease in the number of farms reporting the irrigation
of rice is probably due to the abandonment of rice
growing on farms where only small acreages were
planted, and an extension of the industry in sections
where rice is grown on a larger scale. In Texas al-
most the entire development has taken place since
1899. .

As the figures for average cost of irrigation enter-
prises per acre at the two censuses are not computed
on the same basis, they are not comparable.

Although the crop returns for irrigated rice are not
complete, they are sufficiently so to afford reliable
averages of the yield and value per acre. These are
shown in Table 23.

Table 28 RICE GROWN
ON IRRIGATED
N 1909,
BTATE, R .
_verag Avers,
yield per valuex?e'}
acre acTe.
@ (bushels). .
Louisiana. .} ag) 0
TOXAS . cerennnnnan - 38.7 ae
Arkansas 45.9 .

Continuous cropping in rice exhausts the soil, and
the districts of Louisiana, where the land has been
used for a longer time than in other sections, show the
lowest average yield, while Arkansas, where the grow-
ing of rice is of comparatively recent date, shows the
highest average yield.
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